SUMMARY After pilocarpine iontophoresis the change of sweat concentration during collection was studied by vapour pressure osmometry in 24 patients with cystic fibrosis and 24 healthy controls. There was a continuous but proportionate fall in sweat concentrations during the collection period. Mean (SD) initial sweat concentration in the control group was 154-4 (32-6) mmollkg falling, after 50 ,ul of sweat produced, to 92*9 (15-8) mmollkg. In the cystic fibrosis group it was 315.9 (35.8) mmollkg falling to 247-4 (24-9) mmollkg. Despite different rates of fall in concentrations, separation of the two groups was maintained throughout. We conclude that there are implications for the potential improvement of the predictive value of the sweat test.
The sweat test remains the most reliable laboratory procedure to confirm the clinical diagnosis of cystic fibrosis.1 2 Despite attempts to develop new procedures35 the method of sweat collection and analysis used in most centres is still based on that originally described by Gibson and Cooke.6 Reliable diagnosis by this method requires that a volume of sweat exceeding a predefined minimum is collected to avoid analytical error.7 A recent study of the association between the sodium concentration and weight of sweat obtained by the Gibson and Cooke method in children with and without cystic fibrosis suggested that the predictive value of the test may be improved8; by plotting sweat weight against sodium concentration it was possible to separate the group with cystic fibrosis from the control group, when previously overlap had existed. Implicit from the analysis was that sweat sodium concentration is inversely related to the volume of sweat produced and that the concentration falls during the collection.
Developments Using the Macroduct system the present study was carried out to determine if more diagnostic information could be obtained from fractional sweat concentrations than from the conventional procedure using pooled samples.
Subjects and methods
Twenty four patients who fulfilled the clinical criteria for cystic fibrosis and who had all previously been shown to have abnormal sweat test results by the method of Gibson and Cooke (minimum sweat weight 100 mg, sodium concentration >60 mmol/l, chloride concentration >60 mmol/l) were matched with 24 healthy control subjects. There were 11 boys and 13 girls with a mean age of 10*0 years (range 5-15 years) with cystic fibrosis, and the normal control group comprised 15 boys and nine girls with a mean age of 8*3 years (range 1-13 years). Ethical approval was granted by the South Gwent ethical committee.
Sweat collection was carried out using a modified Wescor Macroduct system (Chem Lab Instruments). The modification allowed the reuse of concave collector discs by replacing the central capillary tube with polythene tubing 0*8 mm diameterx120 mm (Hilger Analytical). Sweating was stimulated using 25 mm diameterx5 mm 2% agarose in water discs containing 0-5% pilocarpine, and iontophoresis was induced for five minutes. After thorough cleaning of the skin, sweat was subsequently collected from the stimulation site for 30 minutes. The capillary tube was then gently clamped at both proximal (to the skin) and distal ends of the fluid using fine artery forceps and carefully removed from the 1717 collector disc. The tubing was placed on a level surface and the clamps released. Unfilled distal tubing was trimmed using a scalpel, and sweat was drawn from this end in 10 Rl aliquots with an automatic pipette. To minimise diffusion effects all measurements of osmolality were carried out within 30 minutes of collection using a precalibrated Wescor Vapour Pressure Osmometer 5500.
Statistical 4) , hence the improved separation is achieved.
Discussion
There is increasing evidence that measurement of sweat osmolality is a reliable method for the diagnosis of cystic fibrosis. Our results of pooled individual data would concur with the range of diagnostic values established by others.9-" In the two groups * * I I A studied we have shown that there is clear diagnostic separation. This parallel separation of cumulative frequency plots of initial sweat osmolality is, as far as we are aware, the first time that the influence of volume on the concentration achieved has been excluded.
The production of sweat in fractions has permitted the study of changes in sweat concentration with volume. There is a dramatic reduction in sweat concentration as the volume of sweat that is produced increases, and thus the origin of potential overlap of groups is apparent. In practice, however, the use of the only consistent fraction between subjects-that is the first aliquot of sweat-as a discriminant of groups would not seem to offer an advantage over pooled sweat collected in the conventional manner. The reason for this is the fortuitous advantage of studying a pool rather than just one aliquot, accentuating the differing proportional rates of sweat osmolality reduction in the two groups. 
